
Accelerated compute AI IT leverages 
GPUs that generate 20–50x more heat 
than traditional CPUs. Once niche, 
liquid cooling is now essential to prevent 
overheating, maintain performance, and 
support increasing rack densities. 

Liquid cooling is the better choice for accelerated 
compute servers because it is more efficient at 
removing heat, enables higher-density, and 
delivers better performance.

Schneider Electric estimates that AI 
workloads will account for 70% of  IT 
deployments going forward and 75% of  
those will be liquid cooled! 

Liquid vs. Air:  
The Cooling 
Choice That 
Shapes AI 
Performance
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Direct liquid cooling is up to 3,000 times 
more effective and more efficient 
at removing heat than air, because 
it captures heat directly at chip-level.  
Additionally, removing  heat efficiently 
is critical to maintain peak performance 
of the GPUs and to protect the high 
investment that accelerated compute 
GPUs represent.

Higher heat dissipation  

Improved energy efficiency 

Opportunity for Very Low Water 
Use

Compared to air cooling, direct-to-chip liquid 
cooling reduces energy by 30-60% without 
the need for adiabatic cooling (water use). 
Liquid cooling can save significant energy 
and water, depending on the operating 
temperature of the liquid-cooling system 
and the optimization of the heat rejection 
architecture.  

(Schneider Electric – White Paper 211)

Liquid-cooling systems can use zero water 
(closed loop) or less water than traditional 
evaporative air-cooling methods. 

The coolant supply temperature to the IT 
equipment (TCS supply) is a significant 
sustainability driver. Increasing the operating 
temperatures in the technology cooling 
system (TCS) loop by 20°C reduces energy 
use by 30-40%. 

For adiabatic heat rejection, it reduces water 
use by 40-60%. But it’s essential to find the 
ideal operating temperature, balancing energy 
efficiency gains with business and downtime 
risks. 

(Schneider Electric – White Paper 211)

Key benefits of  liquid cooling over air cooling in the data center
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The choice of chiller type, whether adiabatic 
cooling or not, is an important choice. Air-
cooled chillers with free cooling are often more 
sustainable than water-cooled chillers. Air-
cooled chillers with free cooling (economizer 
coils) represent a sustainable approach by 
employing a closed-loop system that eliminates 
the need for continuous water evaporation 
(water friendly). 

These systems utilize ambient air to reject 
heat, much like a car radiator. As ambient air 
temperatures drop, these chillers rely less on 
their energy-intensive compressors to reject 
the heat. Instead, they run in economizer 
mode. In contrast, water-cooled chillers paired 
with cooling towers are highly water intensive. 
Although typically more energy efficient, they 
rely on the continuous evaporation of water 
to reject heat. This water consumption also 
requires pumping and treatment, adding to the 
overall energy footprint.

Save water and electricity 
through heat rejection choice  

Smaller physical footprint

Lower ROI

Compute Utilization

Allows data centers to pack substantially 
more computational power into small 
whitespace physical footprint. Liquid cooling 
can manage heat more effectively, making it 
possible to pack more GPUs into a smaller 
space - going to 1 MW per rack and higher. 

Liquid cooling typically has a higher 
initial investment than air cooling for the 
equipment. However, when real estate 
savings for the white space are considered, 
the CapEx difference when liquid cooling is 
deployed at 20 kW/rack and 40 kW/rack for 
the same capacity data center results in 10-
14% CapEx savings, respectively.   

(Schneider Electric Capital Cost Analysis of  Immersive Liquid-
Cooled vs. Air-Cooled Large Data Centers White Paper 282)

Liquid cooling offers potential savings over 
the long term due to efficiency and utilization 
gains. Fully implemented direct-to-chip liquid 
cooling reduces energy by 30-60% without 
the need for adiabatic cooling (water use).  
 
(Schneider Electric – White Paper 211)

In air-cooled 40 kW racks, up to 30% of  
power may be consumed by server fans, 
reducing available compute power. Liquid 
cooling can dedicate up to 39 kW of a 40 
kW rack to actual compute, maximizing 
efficiency.    

https://blog.equinix.com/blog/2023/12/11/data-center-
cooling-continues-to-evolve-for-efficiency-and-density/
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Air-cooled data centers are famous for 
being noisy, surprisingly noisy in fact. 
If  you have ever visited one or work 
with data center infrastructure, you are 
familiar with how unpleasantly loud they 
can be. Large data enters range from a 
low of 75 dBA to a high of 100 dBA or 
higher. 

In comparison, a power lawn mower 
is about 90 dB, and a jet engine at 
takeoff  is 140 dB, according to the 
National Institute for Occupational Safety 
and Health (NIOSH). The U.S. federal 
government sets workplace standards 
for noise and doesn’t require action until 
workers are exposed to average noise 
levels of  85 dB or greater during an 
eight-hour day.

Liquid cooling eliminates noise from 
server cooling fans and reduces noise 
from the air-cooling equipment including 
fans and compressors. While some air 
cooling is still required for air-cooled IT, it 
is significantly less than traditional data 
centers.

However, we should note that outside the 
IT room, chillers and cooling towers can 
reach up to 100 dBA.

Reduced noise in the IT 
Room

Increased GPU 
hardware lifespan

Heat re-use is feasible 
and practical

Keeping components at a more 
stable, optimal temperature range 
reduces thermal stress and thermal 
cycling (constant heating and 
cooling cycles), to extend the life of  
the high-performance GPUs.

Air-cooled data centers expel low-
grade heat, making it inefficient and 
often impractical to transfer to other 
applications. Liquid cooling, on the 
other hand, could expel higher-
grade heat, which is far more useful 
for applications, such as district 
heating (80 degree C or higher) 
or lower heat industrial processes 
including greenhouses, desalination, 
wood drying, and fish farms.   

(Schneider Electric – White Paper 211)
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Liquid cooling is not a choice but a requirement due to rising 
densities for accelerated compute AI workloads. However, air 
cooling is not going away anytime soon. Liquid cooling will start 
extending to power supplies, networks switches, and all remaining 
equipment in the AI factory data center. 

Designing and deploying liquid-cooling technology is:
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Architectural 

 
Made up of components in 
the servers, the IT room and 
outside. 

Controllable Requiring dial-in and  
continuous adjustments.

Maintenance 
dependent 

 
While more complex than air 
cooling and requiring an end-
to-end approach, it has the 
potential to reward the user by 
using less water and electricity 
resources, operating at higher 
densities, extending the life of  
GPUs, and even reusing the 
waste heat.   
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Summary
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